Understanding the van Hiele Levels
Adapted from the writings of Mary L. Crowley and John A. Van de Walle
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Informal Deduction

Deduction

Rigor

Pierre van Hiele and Dina van Hiele-Geldof were Dutch educators who first developed a model of geometry learning in 1957.  They were extremely concerned about the difficulties that their students were having in secondary geometry.  Their students were not thinking at the high levels which were necessary for the course.  This led to their research which began in 1959.   For about 20 years after that, little notice was taken in the United States.  But today, the van Hiele Theory is an influential force in our geometry curriculum.  

Their work is best explained through their levels of geometric thought listed below.

Visualization

Visualization is the stage at which geometric figures are recognized on the basis of their physical appearance as a whole rather than as having components or attributes.  A child may be able to choose all the squares from a set of polygons by reasoning that they “look like squares.”  The child can compare or sort shapes on their appearance as a whole only.

Analysis

At this level geometric concepts begin.  The form of the figure recedes and the properties emerge.  A child begins to identify relationships among parts of a figure.  The child will use a more proper vocabulary rather than completely her or his own.  Given a set of polygons, the child can now sort them in a variety of ways depending upon a particular attribute.  At this point, the child is ready to discover properties of figures and can solve geometric problems by using those properties, but s/he cannot explain those properties.

Informal Deduction

A child can now use the logic s/he was incapable of before.  The child can now identify sets of properties that characterize a class of figures and test that these properties are sufficient to show that class.  The child can now use informal arguments to answer questions.  S/he can justify these arguments by use of diagrams, transformations of shapes, or other materials to physically show that these arguments are valid.

Deduction

Deduction is normally what is known as the high school Euclidean geometry course.  Undefined terms, definitions, and assumptions are now accepted by the student.  S/he sees a formal definition and can prove relationships by use of theorems.  The student is now capable of establishing a general principle that will unify several different theorems and can create a proof to support an argument.  

Rigor

A student rigorously establishes theorems in different postulational systems and analyzes and compares these systems.  Rigor is seldom reached in the high school setting.  Here the student establishes theorems in different axiomatic systems and can compare these different systems.  

There are definite characteristics of the van Hiele levels as follows:

· The levels are sequential and all students must move through all the levels.  To move through a level means that students have experiences appropriate for that level.
· The levels are not age-dependent. A high school student who has not been through the early levels, still needs to proceed through those levels to have full understanding of geometry at the high school level.  With proper geometric experiences and instruction, it is reasonable to assume that children in K – 2 would be at Visualization, grades 3 – 5 would be at Analysis, middle school at Informal Deduction, high school at Deduction.
· Geometric experience is the greatest single factor influencing advancement through the levels.  When students can talk about, talk with classmates about, and explore the content at a level, then advancement is probable. 
· When instruction or language is at a level higher than that of the student, there will be a lack of communication.

Where in the Iowa Core is this standard relating to polygons?
· You and your partner will read each standard below and circle the van Hiele level the standard seems to fit.

· Using the provided standard strips, decide the order in which these standards should occur from K – HS.

· Check your order by using the Iowa Core.
	Grade
	Standard
	van Hiele Level



	
	Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the length of a side joining points with the same first coordinate or the same second coordinate. Apply these techniques in the context of solving real-world and mathematical problems.


	Visualization

Analysis

Informal Deduction

Deduction

	
	Understand that shapes in different categories (e.g., rhombuses, rectangles, and others) may share attributes (e.g., having four sides), and that the shared attributes can define a larger category (e.g., quadrilaterals).  Recognize rhombuses, rectangles, and squares as examples of quadrilaterals, and draw examples of quadrilaterals that do not belong to any of these subcategories.
	Visualization

Analysis

Informal Deduction

Deduction

	
	Prove theorems about parallelograms.


	Visualization

Analysis

Informal Deduction

Deduction

	
	Distinguish between defining attributes (e.g., triangles are closed and three-sided) versus non-defining attributes (e.g., color, orientation, overall size); build and draw shapes to possess defining attributes.


	Visualization

Analysis

Informal Deduction

Deduction

	
	Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. Focus on constructing triangles from three measures of angles or sides, noticing when the conditions determine a unique triangle, more than one triangle, or no triangle.


	Visualization

Analysis

Informal Deduction

Deduction

	
	Understand that attributes belonging to a category of two-dimensional figures also belong to all subcategories of that category.


	Visualization

Analysis

Informal Deduction

Deduction

	
	Analyze and compare two- and three-dimensional shapes, in different sizes and orientations, using informal language to describe their similarities, differences, parts (e.g., number of sides and vertices/"corners") and other attributes (e.g., having sides of equal length).


	Visualization

Analysis

Informal Deduction

Deduction

	
	Recognize and draw shapes having specified attributes, such as a given number of angles or a given number of equal faces.  Identify triangles, quadrilaterals, pentagons, hexagons, and cubes.


	Visualization

Analysis

Informal Deduction

Deduction

	
	Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.


	Visualization

Analysis

Informal Deduction

Deduction

	
	Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, or the presence or absence of angles of a specified size. Recognize right triangles as a category, and identify right triangles.


	Visualization

Analysis

Informal Deduction

Deduction


	Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the length of a side joining points with the same first coordinate or the same second coordinate. Apply these techniques in the context of solving real-world and mathematical problems.



	Understand that shapes in different categories (e.g., rhombuses, rectangles, and others) may share attributes (e.g., having four sides), and that the shared attributes can define a larger category (e.g., quadrilaterals).  Recognize rhombuses, rectangles, and squares as examples of quadrilaterals, and draw examples of quadrilaterals that do not belong to any of these subcategories.



	Prove theorems about parallelograms.



	Distinguish between defining attributes (e.g., triangles are closed and three-sided) versus non-defining attributes (e.g., color, orientation, overall size); build and draw shapes to possess defining attributes.



	Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. Focus on constructing triangles from three measures of angles or sides, noticing when the conditions determine a unique triangle, more than one triangle, or no triangle.



	Understand that attributes belonging to a category of two-dimensional figures also belong to all subcategories of that category.



	Analyze and compare two- and three-dimensional shapes, in different sizes and orientations, using informal language to describe their similarities, differences, parts (e.g., number of sides and vertices/"corners") and other attributes (e.g., having sides of equal length).



	Recognize and draw shapes having specified attributes, such as a given number of angles or a given number of equal faces.  Identify triangles, quadrilaterals, pentagons, hexagons, and cubes.



	Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.



	Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, or the presence or absence of angles of a specified size. Recognize right triangles as a category, and identify right triangles.




